transitions in the v = 8/3 state with displacement field (Fig. 2C) , though we do not have a systematic study of its dependence on magnetic field because of our limited gate range. Qualitatively, there is a region at low D where no minimum is apparent that gives way to a plateau and minimum at finite D. The v = 3 state also exhibits a transition at D = 0 ( Fig. 2A) , indicating that there may also be a correspondence between the integer and fractional states in the v = 3 LL. These observations are summarized in Fig. 3C , inset; the detailed data are available in (31), section 2.6. Last, we have indications that the fractional hierarchy breaks electron-hole symmetry (14) [ (31), section 2.3] because the clearest fractional states we observed can be described as v = m -1/3, where m is an integer.
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Supermassive black holes in the nuclei of active galaxies expel large amounts of matter through powerful winds of ionized gas. The archetypal active galaxy NGC 5548 has been studied for decades, and high-resolution x-ray and ultraviolet (UV) observations have previously shown a persistent ionized outflow. An observing campaign in 2013 with six space observatories shows the nucleus to be obscured by a long-lasting, clumpy stream of ionized gas not seen before. It blocks 90% of the soft x-ray emission and causes simultaneous deep, broad UV absorption troughs.The outflow velocities of this gas are up to five times faster than those in the persistent outflow, and, at a distance of only a few light days from the nucleus, it may likely originate from the accretion disk.
O utflows of photoionized gas are ubiquitous in active galactic nuclei (AGN) such as Seyfert galaxies (1, 2) . Their impact on the environment can be estimated from the mass loss rate per solid angle, which is proportional to the hydrogen column density N H , outflow velocity v, and distance r to the ionizing source. Whereas the first two quantities are directly obtained from high-resolution spectral observations, in most cases the distance can only be inferred from the ionization parameter x = L/nr 2 , with n being the hydrogen density and L the ionizing luminosity between 13.6 eV and 13.6 keV. The density can be obtained from density-sensitive ultraviolet (UV) lines or by measuring the recombination time scale t rec~1 /n by monitoring the response of the outflow to continuum variations. The latter approach has recently been successfully applied to Mrk 509, providing strong constraints on the distances of the five ionization components in that source (3, 4) .
Motivated by the successful results of the Mrk 509 campaign, we conducted comprehensive monitoring of NGC 5548, an archetypal Seyfert 1 galaxy (z = 0.017175). This campaign from May 2013 to February 2014 involved observations with the X-ray Multi-Mirror Mission (XMM)-Newton, the Hubble Space Telescope (HST), Swift, the Nuclear Spectroscopic Telescope Array (NuSTAR), the International Gamma-Ray Astrophysics Laboratory (INTEGRAL), and Chandra satellites (5) .
Unexpectedly, the soft x-ray flux in the first XMM-Newton observation (22 June 2013) was 25 times weaker than the typical median as measured with the Chandra Low Energy Transmission Grating Spectrometer (LETGS) in 2002, and this strong suppression was consistent throughout all 14 XMM-Newton spectra (Fig. 1) . The NuSTAR and INTEGRAL spectra at energies above 10 keV show the characteristic power-law shape with a photon index of 1.6 to 1.7 and a weak constant reflection component, consistent with the median flux level of the 2002 Chandra LETGS observation. However, the spectrum is cut off below 10 keV, reaching an effective photon index of −0.5 in the 1-to 2-keV band before it flattens again below 1 keV. At energies <1 keV, the spectrum shows narrow emission lines and radiative recombination continua from photoionized gas at a temperature of~6 eV. The intensity of the strongest emission line, the [O VII] forbidden line at 0.56 keV, is only slightly below its 2002 intensity.
These narrow features are superimposed on a weak continuum.
Comptonized spectra cannot explain the observed hard photon index. The central continuum is more likely absorbed by obscuring material that partially covers (~90%) the source. The absorbing gas must be inside the x-ray narrow line region; we concluded that this region is not obscured, because the intensity of the narrow emission features is not suppressed compared to archival data.
We obtained HST Cosmic Origins Spectrograph (COS) spectra concurrently with six of our 14 XMM-Newton spectra (Fig. 1) . These UV spectra show a large number of narrow absorption lines at the velocities of the classical warm absorber (WA) components that were already present 20 years ago (1), but which now originate from less-ionized gas. This shows that the WA is now irradiated by a much lower ionizing flux than before.
After modeling the emission lines and continuum and accounting for the narrow absorption lines from the WA (5), broad, blue-shifted absorption troughs remain visible in the COS spectra (Fig. 2) . Asymmetric troughs reach their deepest point at outflow velocities of −1000 km/s and extend to blueshifts as high as −5000 km/s. All permitted UV transitions in the COS spectra show this blue-shifted absorption: C II, Si II, Si II*, S II, Fe III, C III*, Si III, Si IV, C IV, N V, and Lya. As expected, no absorption is seen associated with forbidden or semiforbidden transitions or highly excited states such as He II l1640. As we show below, all visible broad absorption transitions appear in ions formed at ionization parameters similar to those needed to explain the x-ray obscuration. In addition, there is a hint of a correlation between the strengths of the broad absorption troughs in the individual observations and the strength of the x-ray obscuration ( Fig.  2C ), which may suggest that the broad UV absorption troughs and the x-ray obscuration arise in the same photoionized gas.
As indicated above, the UV manifestation of the persistent classical WA has a substantially lower degree of ionization because of this obscuration. Lower ionization will also cause a significant increase in the x-ray opacity of the WA that needs to be taken into account when modeling the obscuring medium in the x-ray band. Therefore, we developed a proper model for the 2013 WA (5) based on the physical characteristics of the WA and spectral energy density (SED) as measured in 2002 (6), when there was no obscurer present.
The best-fit model with a single obscuring component produced a very hard continuum spectrum with a photon index of 1.48, inconsistent with the high-energy NuSTAR data that are not affected by obscuration. We required two obscuring components to find a solution consistent with the hard x-ray spectrum ( fig. S3 ), which has a photon index of 1.57.
The first obscuring component covers 86% of the x-ray source and has a hydrogen column density of 1.2 × 10 26 m −2 and log x = −1.2 (in units of 10 −9 W m). This component, derived from x-ray analysis only, reproduces all the broad absorption troughs seen in the UV. The similar depths of red and blue transitions for Si IV, C IV, and N V in Fig. 2A indicate that the troughs are saturated. They only partially cover the broad lines and continuum, such that the line profiles indicate the velocity-dependent covering factor rather than the column density profile. The troughs in C IV and Lya are deep enough to fully cover the continuum emission, but it is not possible to unambiguously determine the separate broad-line and continuum covering fractions. If the continuum is fully covered, then the covering factor of the C IV broad line region (BLR) is 20%. For N V and Si IV, the maximum continuum covering fractions are 95% and 40%, respectively. For continuum covering fractions of 30% in each line, the BLR covering fractions of C IV, N V, and Si IV are 30%, 40%, and 20%, respectively. The signal in the Reflecting Grating Spectrometer (RGS) soft x-ray band is too low and dominated by features from the narrow emission lines and WA to allow useful constraints on outflow velocity or line width of the obscurer. Therefore, the COS UV spectra are essential for understanding the dynamics of the outflow.
The second obscuring component covers 30% of the x-ray source with N H = 10 27 m −2 and is almost neutral. Taking the same ratio between the x-ray and the UV continuum covering factors as for component 1 (86% for x-ray, 30% for UV), the UV covering factor of component 2 is small (less than 10%).
The obscuration is present during our full campaign (Fig. 3) . Archival Swift data ( fig. S4) show large hardness ratios, a strong signature of photoelectric absorption, indicating the obscuration started between August 2007 and February 2012, when Swift was not monitoring NGC 5548; a HST/COS spectrum taken in June 2011 already indicates an onset of the broad absorption lines. Thus, the obscuration has lasted for at least 2.5 years and perhaps as long as 6 years.
In early September 2013, NGC 5548 brightened for about 2 weeks (Fig. 3) . The Swift x-ray hardness ratio indicated that the source was still obscured, so the continuum itself must have increased. The last Chandra LETGS spectrum of 11 September 2013 showed the effect of the outburst as an increase in the ionization degree of the WA and reappearance of several x-ray lines from the WA but no noticeable effect on the obscurer.
What is the obscurer, and where is it located (Fig. 4) ? The UV troughs are deeper than the continuum, and the obscurer partially covers the broad UV emission lines, implying a distance of more than 2 to 7 light days (10 14 m) from the core (7). However, it strongly affects the WA by reducing the level of ionization, implying that the obscurer is within~10 17 m from the core (8) . Given the UV broad line covering factor of obscurer component 1 of 20 to 40%, it is likely that the obscurer is close to the broad UV line-emitting region. On the basis of the UV/x-ray ratio of continuum covering factors determined before for the obscuring component 1, it follows that the UV source is only two times larger than the x-ray source. Another indication for a distance just outside of the BLR is the high velocity of the gas in the line of sight, peaking at −1000 km/s and extending out to −5000 km/s. We see variations in the obscuration between subsequent XMMNewton observations, spaced by two days. Assuming that the x-ray source has a typical size of 10 R g (R g = GM/c 2 , where G is the Newtonian gravitational constant) and a black hole mass M = 3.9 × 10 7 solar masses (9), the velocity needed to cross this distance in 2 days is 3000 km/s, of the same order of magnitude as the velocities observed along the line of sight. On the other hand, this obscuration lasts for several years, indicating ongoing replenishment of the obscuring material, possibly from the accretion disk or from the BLR.
Given the location, the outflow velocity, and the changes in the x-ray covering fraction of the obscurer, we may attribute the obscuring material to a wind from the accretion disk reaching beyond the BLR. The line of sight is inclined by~30°to the rotation axis of the disk (9), and these velocity components therefore SCIENCE sciencemag.org indicate a predominantly poloidal outflow. This is more readily explained by magnetically confined acceleration than by radiative acceleration, which would lead to a more radial or equatorial outflow.
Evidence is accumulating for strong variations in the x-ray absorption properties along the line of sight for both type-1 and type-2 AGNs. X-ray absorbers show changes from Compton-thin to Compton-thick columns, changes in covering fraction, eclipse or occultation events, variations in the ionization state, and velocity of some of their major components (10) (11) (12) (13) (14) (15) (16) (17) (18) . Observations so far suggest that these examples of circumnuclear absorbing gas are inhomogeneous and clumpy, preferentially distributed along the equatorial plane, and possibly resulting from either a clumpy torus or clouds of the BLR passing along the line of sight. On the other hand, the distant WA seems to persist over much longer time scales. Compared with previous studies, our observations of this type-1 AGN stand out because (i) this persistent x-ray/UV-obscuring event implies a long, inhomogeneous stream of matter, possibly the onset of an accretion disc wind, and (ii) this phenomenon was detected simultaneously in x-rays and UV.
Outflows powerful enough to influence their environments are present in luminous quasars like broad-absorption line (BAL) quasi-stellar objects (QSOs). Theoretical models of radiatively driven accretion-disk winds in BAL QSOs require that the accelerated UV-absorbing gas is shielded from much of the UV/x-ray ionizing radiation (19) . They predict heavy x-ray obscuration and broad UV absorption lines arising from gas near the accretion disk. Observational evidence is ambiguous, because S. Gallagher et al. (20) see evidence for both x-ray absorption and intrinsically weak x-ray emission in BAL QSOs.
The proximity and brightness of nearby Seyfert galaxies make them ideal laboratories for studying the mechanisms that drive the powerful winds seen in their more-luminous cousins.
Our observations of NGC 5548 show that the x-ray obscuration and the fast broad UV outflow both arise in the region expected for an accretion disk wind, and we established that this shielding gas is near the BLR.
Although the outflow in NGC 5548 is not strong enough to influence its host galaxy, it gives us unique insight into how the same mechanism may be at work in much more powerful quasars. The first and second shaded areas indicate the epochs of the first 12 XMM-Newton and the three Chandra observations, respectively.The outburst around day 80 was also obscured, as evidenced by the hardness ratio. Note the apparent anticorrelation between hardness and UV flux. Error bars are T1 SD; XRT, x-ray telescope; UVOT, ultraviolet/optical telescope; MJD, modified Julian date. The full light curve is shown in fig. S4 . Fig. 4 . Cartoon of the central region of NGC 5548 (not to scale). The disk around the black hole (BH) emits x-ray, UV, optical (OPT), and infrared (IR) continuum and is surrounded by a dusty torus.The curved lines indicate the outflow of gas along the magnetic field lines of an accretion disk wind. The obscurer consists of a mixture of ionized gas with embedded colder, denser parts and is close to the inner UV BLR.The narrow line region (NLR) and the persistent WA are farther out.
